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^ j. , w i' FonSHBDA Gummifabiuk AB. 
a Swedish Body Corporate of Porshcda, 
fcweden, do hereby declare the invention, for 
winch we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to- be particularly described in 
and by the following statement: — 

At one time seals for rotating shafts were 
divided into two groups, frictional seals and 
non-fnctional seals, but during more recent 
^ ars , a further group has been introduced, 
■j nc third group of seals are known as hydro- 
dynamic seals which can be said to be some- 
thing in between a frictional and a non-fric- 
tiorwl seal, since a lubricating liquid is sucked 
in between, and thereby separates, two- scaling 
surfaces which rotate relative to each other 
and which in a stationary condition rest 
against each other. Hitherto hydrodynamic 
seals have usually functioned by virtue of a 
pumping effect which is obtained in accordance 
with a spiral of helix principle, that is to 
say that a radial seal is provided with one 
or several complete or discontinuous helix 
shaped srooves and an axial seal with similar 
spiral grooves. The reason that hydrodynamic 
seal? are coming into use more and more is 
two fold. A more effective seal is obtained that 
when using an ordinary frictional seal owing 
jo the fact that on rotation a spiral or helix 
formed groove gives rise to a pumping effect 
and transports the liquid which is being scaled 
(normally oil) away from the scaling location. 
I his pumping effect is also obtained if there 
js a very low scaling pressure between the 
surfaces forming the seal. The power losses 
arc therefore low when employing this type 
of seal. A disadvantage however of this type 
of seal is that the positive scaling effect is 
obtained in one rotational direction only, de- 
pending on the hand of the grooves. This 
means that a hydrodynamic seal cannot be used 
in applications where the shaft is required 
to rotate in both directions. 

Tlie present invention relates to a hydro- 
dynamic seal between one rotating and one 
stationary part comprising two slide rings, one 
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secured on each part, axially contacting and 
sliding against each other under a certain 
pressure. 

The disadvaniagc mentioned above per- 
taining to known hydrodynamic seals has been 
eliminated by the invention in the following 
way The contact surface of the slide ring 
of the rotating part is provided with one or 
several essentially radial (as hereinafter de- 
lincd) recesses or ridges which on rotation 
junction as radial vanes in a centrifugal pump. 
By This pumping effect the scaling effect is 
increased. 

, According to the present invention there 
is provided a seal between one rotating part 
and one fixed part, comprising two slide rings, 
one secured on each part, axially contacting 
and sliding against each other under a certain 65 
pressure wherein the slide ring of the frotary 
provided on the contact surface thereof with 
part is made of a resilient material and 
one or more essentially radial (as hereinafter 
defined) recesses or ridges. 

These recesses and ridges can be arranged 
in many ways. They can for example be placed 
m the surface of the rotating slide ring either 
inside n continuous annular sealing surface or 
between two or several such surfaces, Ridges 
and recesses can also be placed on the surface 
opposite the sealing surface. The recesses can 
extend axially through the whole slide ring 
and can be positioned at the edge of the ring. 

In order to clarify the different aspects of 
the invention a number of representative de- 
sign forms are described below by way of ex- 
ample with reference to the accompanying 
drawings in which: 

Figure la shows an application of the in- 
vention on a V-ring, 

Figures lb and lc illustrate on a larger 
scale two views of a recess in accordance with 
Figure la, 

Figures 2 and 3a show sections of two 
scahngs rings of rubber which consritute 
representative design forms of the invention. 

Figure 3b is an end view of the sealing 
ring shown in Figure 3a, 
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, , ,nfi 11 15 fixc d " position on a «« TiV? r ff6ct of lne centrifugal forces 

jott ing shaft 12 by means of the inherent nLnl ! if ° an ? e P 3 ^ dunliuueS in The 
tension , n the rifl , of « mh«m manner -Hwintjd in Figure 3a. The ip 3 3 
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'rotating and staUoW ^ ffl^ a "<> the cj aims th. ^T«% „JEP 

denotations will be considered a$ bcins sv no ™ E ° f ?i ch and CVCr V ™lge and recew 
nyinous from a functionaj point of Wew The* TJl Co ™ dc ? blc - **t « the ba 5 ic Tdea 

25 52 S ™ » POrli0n of lht 5e W lip 13 is pro- i™*i2? U0D 15 1 ? achicvc an leased se" 

25 vided with one or several rcccLJ 7 < ' ?, eff i ct on rota,ion "> both directions the 

'gure 8 lb and lc show the S L"; I*** of a 11 *e ridges and iS2STm2? 00 

hcfie recesses 0 n a larger scti!*" ?b MtTlt l ° thflt v ! hich is <*»E? with 

i* the same view as in figure la and rWc Fife -!i CCS6Cs * hich arc ^actJy radial 

ilV~5^ lb r SCCn in 8 dircc »0ll toward! JJSSiIn 5 K lch ,S corrccl according to the 

iL? 4 V ,B sur/flCC - ^ «ce ss 15 is formed S« " l h * ICCmc * 35 fl « arranged *o 95 

essentially as a scmi-cylindcr 'However rh, ? at l . heir direct, ons deviate from the radial 

wall 17 is slightly tapered, wi ichoTrmita 1?!" but thc ""^ effect is the same a 

gives rise to a High/ axia force towards h *TK° f C *, act ™ diaJ flS 
sealing surface on one side of Sc «S I wh fff ^ J" 1 . 1 ?* J, P 53 shown in Figure 4 is 

jncrcascs the normal pSS™ ^ £ ESEfii, w,dl r ^ SS « 55 « *e "Xof tJ e 100 

Y This has a positive effect on tlifivS ET P 5 i? 0 ? 100 " The rccew< * « do not 

l/? 1 ? eS r nbed > the «l* of wh ch, u i cr T {fS^V 11 ? J jP 53 ' ni6 nieaii. that ?he jfp 

effect of thc centrifuga forces, loses wt of fL Sub /« c tcd on rotation to a force which 

40 its normal pressure, % V-ring can wiS s?and S h 5 lhc M P frc > m th « scaling surface 

tftgeous that the complete length of the Kb Z ,i? n ^ y n Cnns of an a rrangcment such 

H 0 '^ to the greatest extent. By making ? cllZT% ' ^ « alin S »ng 

the recesses very small but at the same ti n? I l ?^ 1 ^) 1 ,ts "Cerent tension round 

45 increasing their number t | c amc ef cct So S Bft 52 'J hc inhcrenl isfoJSSd 

tW S a 5 d ^F 11 thc advantage that the un- ill ^ " 8CC 7116 nwin *«k of 

in^ ruptcd sealing surface 16 will l\ located i n 8" % ,5 . t0 transfer P""ure to the 

as far as possible towards thc lip and therebv l p . '/ By $clect,n * n ^ values for the 

50 permu maximal axial movement between the Eft ° f T r Bnd tl,e tcnsion ) ^ gmer i££ 

scaling wail 14 and thc shaft 12 ™ s Si,/ ^ be mad / 10 roli U P afl d down the tapered 115 

of the sealing ring wi^j, is rC q ui "c 0 X &" fll ? cal - ™i .means that the pressuJe 

to hold a resilient scaling lip 23 in he Sr Jh n 1 lhc u , s i ld * ri «gs must be such that 

*0 rect position relative to a seeing "iaJI 24 uL^ ^ i hc ( norma «V oil) 

The sealing surface of the Hp Is provided XV' b K kCn d °T 60 lhat o« & no 125 

with a number of radial grooves 25 whiS f uckcd , ,n b r ctwccn Htc scaling surfaces due 
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that a constant scaling pressure achieves m Sa« iT m T3^f v e nn * °. f , thc r40 "y 
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is kept smaller. 

A form of the invention which lias particu- 
larly good sealing properties in a stationary 
condition is illustrated in Figure 5. 

A sealing lip 63 i s provided with recesses 
W located round the inside of a peripheral 
portion 68. An annular groove 67 which cx- 
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one or more essentially radial (as hereinbefore 
defined) recesses or ridges. 

2. A seal according to claim 1, wherein 
the recesses are positioned in the contact sur- 
face of the slide ring radially outside an an- 
nular continuous scaling surface. 

nnnnlflp AAMtiMt*.... i * . . #» 
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63. The groove 67 and the section of the 
lip 63 form a sharp edge 66 which contacts 
the sealing surface 64. 

Figures 6a and. 6b show a form of the 
manufacturing point of view. The raw material 
i$ m the form of a tube the exterior of which 
is provided with longitudinal grooves or ser- 
rations 75 the appearance of which may be 
illustrated m Figure 10 which is an end 
view of such a tube suitable for the purpose. 
A cut 79 is made through almost the com- 
plete section. A tapered surface 710 is cut 
or ground and the ring 71 separated from 
the rest of the tube. The ring 71 can now 
be stretched round a shaft 72 and a conically 
projecting sealing lip 73 thus formed contacts 
a sealing surface 74. The serrations 75 in the 
outer portion of the Hp will function as those 
recesses and ridges described in connection 
with other Figures. By making a cut 77 in 
the lip during the manufacturing process 
thereby almost separating the peripheral por- 
tion 78 from the Jip the same effect is 
achieved as accounted for in connection with 
Figure 5. A sharp edge 76 will thus assure 
a perfect seal in a stationary location, 

A similar effect, is obtained when pro- 
viding the contact surface of the scaling lip 
with a checkered pattern as shown in Figure 
7. The recesses 95 here have an essentially 
squared form. Some other patterns with the 
6amc effect are shown in Figure 8, where 
the recesses 105 are exactly squared and in 
Figure 9 where the form of the recesses 115 
is circular. 

WHAT WE CLAIM IS: — 
1. A seal between one rotating port and 
one fixed part, comprising two slide rings, one 



annular, continuous sealing surface. 

4. A seal according to claim 2 or claim 
3, wherein the portion in which the recesses 
arc located is separated from the annular 
continuous scaling surface by means of a 
groove or a cut forming a sharp scaling edge. 

5. A seal according to claim 3, wherein the 
recesses arc so closely disposed that they form 
a serrated periphery, 

6. A seal according to claim 3 or claim 
5, wherein the recess forming surface is later- 
ally tapered thereby increasing the axial pres- 
sure between the slide rings. 

7. A seal according to claim 1, wherein 
the side of the slide ring opposite to the con- 
tact surface is provided with radial recesses 
or ridges. 

8. A seal according to claim 1, wherein 
the recesses arc located in the contact sur- 
face of the slide ring inside an annular con- 
tinuous scaling surface. 

9. A seal according to claim 8, wherein 
the contact face of the slide ring is provided 
with a number of concentric annular sealing 
surfaces and between these radially disposed 
ridges or recesses. 

10. A seal according to claim 1, charac- 
terized by a plurality of recesses forming a 
pattern on the contact face of the rotating slide 
ring, ' * 

U. A seal substantially as hereinbefore des- 
cribed with reference to the accompanyine 
drawings, 

FORSHEDA GUMMIFABRIK AB, 

Per; Boult, Wade 4 Tennant, 
112, Hatton Garden, London, E.C.1. 
Chartered Patent Agents. 
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